The purpose of this study was to evaluate the efficacy of pars plana vitrectomy for the treatment of optic disc pit-associated maculopathy with or without preoperative posterior vitreous detachment. Methods: We reviewed the clinical records of four consecutive patients who underwent pars plana vitrectomy in one eye for the treatment of optic disc pit-associated maculopathy, with an emphasis on the preoperative condition of the posterior hyaloid membrane. Results: Two of four eyes were confirmed to have an attached posterior hyaloid membrane, which was subsequently removed during surgery. Following vitrectomy, these two eyes experienced an improvement in visual acuity with complete retinal attachment of the macula. However, the other two eyes, which already had a posterior vitreous detachment at the time of surgery, showed a decrease in visual acuity with persistent maculopathy postoperatively. Conclusion: Pars plana vitrectomy for optic disc pit-associated maculopathy was beneficial for improving visual acuity in two eyes without preoperative posterior vitreous detachment but not in two eyes with preoperative posterior vitreous detachment. Our study suggests that preoperative assessment of a posterior hyaloid membrane is clinically important in predicting the surgical outcome of optic disc pit-associated maculopathy.
Introduction
An optic disc pit is a rare congenital anomaly that may develop macular fluid accumulation within or under the neural retina. We reviewed the clinical records of four consecutive patients who underwent pars plana vitrectomy in one eye for the treatment of optic disc pit-associated maculopathy, with an emphasis on the preoperative condition of the posterior hyaloid membrane.
Case report 1
A 50-year-old male with left optic disc pit-associated maculopathy and best-corrected visual acuity of 0.2 OS underwent combined phacoemulsification with intraocular lens implantation and 20-gauge pars plana vitrectomy. Preoperative slit-lamp examination showed a mobile prepapillary glial ring in the left eye. Preoperative assessment of posterior vitreous detachment (PVD) was confirmed intraoperatively by using a silicone-tipped extrusion needle. Fluid-air exchange was performed, followed by gas tamponade with sulfur hexafluoride and postoperative facedown positioning for approximately one week. Two months after the vitrectomy, the patient was treated Dovepress submit your manuscript | www.dovepress.com with laser photocoagulation, but the retinal findings remained unchanged. Thirteen months postoperatively, subretinal and intraretinal fluids were observed at the macula, and bestcorrected visual acuity was 0.09 OS.
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Case report 2
A 14-year-old female with left optic disc pit-associated maculopathy and best-corrected visual acuity of 0.04 OS underwent a 20-gauge pars plana vitrectomy. Triamcinolone acetonide was used intraoperatively to confirm an attached posterior hyaloid membrane. After complete separation of the posterior hyaloid membrane, fluid-air exchange was performed, followed by gas tamponade with sulfur hexafluoride and postoperative facedown positioning for approximately one week. Thirty-six months postoperatively, the retina was attached and best-corrected visual acuity improved to 0.8 OS.
Case report 3
A 34-year-old female with left optic disc pit-associated maculopathy and best-corrected visual acuity of 0.04 OS ( Figure 1A and B) underwent a 23-gauge pars plana vitrectomy. Triamcinolone acetonide was used intraoperatively to confirm an attached posterior hyaloid membrane. After complete separation of the posterior hyaloid membrane, a macular hole was noted. Fluid-air exchange was performed, followed by gas tamponade with sulfur hexafluoride and postoperative facedown positioning for approximately one week. Two months after the vitrectomy, optical coherence tomography revealed a decrease in central retinal thickness and resolution of cystic spaces, and best-corrected visual acuity improved to 0.3 OS; however, the macular hole remained open ( Figure 1C) . A second pars plana vitrectomy procedure with internal limiting membrane peeling and gas tamponade with sulfur hexafluoride successfully closed the macular hole ( Figure 1D ). Seven months after the first vitrectomy (5 months after the second vitrectomy), the retina was attached and best-corrected visual acuity improved to 1.0 OS.
Case report 4
A 74-year-old male with right optic disc pit-associated maculopathy and best-corrected visual acuity of 0.7 OD underwent a 23-gauge pars plana vitrectomy (Figure 2A and B). Preoperative slit-lamp examination showed a mobile prepapillary glial ring in the right eye. Preoperative assessment of PVD was confirmed intraoperatively by observation using triamcinolone acetonide. Fluid-air exchange was performed, followed by gas tamponade with sulfur hexafluoride and postoperative facedown positioning for approximately one week. Thirteen months postoperatively, intraretinal fluid was observed at the macula ( Figure 2C ), and best-corrected visual acuity was 0.5 OD. 
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literature that specifies the efficacy of pars plana vitrectomy in patients who already had a PVD at the time of surgery. Brown et al reported that 17 of 21 eyes with optic disc pitassociated maculopathy were noted to have either a partial or a complete PVD, and the age range of those with retinal detachment and PVD was 15-67 years. 14 In our clinical case series (Table 1) , two of four eyes were confirmed to have an attached posterior hyaloid membrane, which was subsequently removed during surgery. Following vitrectomy, these two eyes experienced an improvement in visual acuity with complete retinal attachment of the macula. On the other hand, the other two eyes, which already had a PVD at the time of surgery, showed a decrease in best-corrected visual acuity with persistent maculopathy postoperatively. Sobol et al reported that 10 of 12 untreated patients who did not have spontaneous resolution experienced loss of visual acuity to 20/200 or worse, and anatomic resolution of the serous maculopathy would therefore appear to be a worthwhile goal. 15 Given that pars plana vitrectomy for optic disc pitassociated maculopathy was effective in two eyes without preoperative PVD but not in two eyes with preoperative PVD, we postulate that pars plana vitrectomy allows reattachment of the macula by releasing preexisting vitreous traction. Therefore, the preoperative condition of the posterior hyaloid membrane seems to be an important factor in determining whether pars plana vitrectomy will provide anatomic flattening of the serous maculopathy and improve best-corrected visual acuity.
In eyes with preoperative PVD, the optic disc pitassociated maculopathy may have derived from a source independent of vitreous traction, such as cerebrospinal fluid or vascular leakage. Another possibility is that the optic disc pit-associated maculopathy with preoperative PVD may have already reached an irreversible phase such that induction of PVD alone is insufficient to correct the condition.
The presence of an intact inner/outer segment junction on preoperative optical coherent tomography images was found to be an important predictor of better visual recovery after epiretinal membrane surgery. 16 However, our clinical case series (Table 1) suggests that preoperative features of the inner/outer segment junction does not correlate well with improvement of postoperative best-corrected visual acuity in patients with optic disc pit-associated maculopathy.
Given the rarity of optic disc pit-associated maculopathy, the limitations of our study include the retrospective nature of the analysis, the small number of cases, and the unbalanced distribution of patient age. Additional studies involving 
Discussion
Optic disc pit-associated maculopathy may occur at any age but occurs most frequently in early adulthood, and the large majority of eyes with optic disc pit-associated maculopathy are reported to have no PVD. [1] [2] [3] Recent studies have suggested that pars plana vitrectomy with surgical induction of PVD and gas tamponade, with or without internal limiting membrane peeling, is effective for the treatment of optic disc pit-associated maculopathy. [4] [5] [6] [7] [8] [9] [10] [11] Moreover, Hirakata et al reported that induction of PVD without gas tamponade seems to be as effective as doing the same with gas tamponade. 12 However, there are also cases in which pars plana vitrectomy appears to be ineffective for the treatment of optic disc pitassociated maculopathy. 13 In addition, there is no available submit your manuscript | www.dovepress.com
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Publish your work in this journal larger, age-matched groups of patients are needed to confirm our findings.
Conclusion
Pars plana vitrectomy for optic disc pit-associated maculopathy was beneficial for improving best-corrected visual acuity in two eyes without preoperative PVD but not in two eyes with preoperative PVD. Although neither prospective nor age-matched, our clinical case series suggests that the preoperative assessment of posterior hyaloid membrane is clinically important in predicting the surgical outcome of optic disc pit-associated maculopathy. 
